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ABSTRACT

Urolithiasis syndrome as a field problem was recognized and investigated in inale
buffaloe calves were raised among flock in reclaimed and desert area just eastern of
Nile delia, usually stall-fed a hay and unwraditional ration with an excess of walcer fram
waler growe source. The clinical cases. showed restlessness. colicy pain. straining
with tnsuccessful passage of urine. Catculus malerial composed mainly of inagnesium.
anunoniun phosphate. Urine anulysis showed remarkable increase i winary sede-
ments. pH and specific gravity. Phosphorus and magnesium concentration increased
greatly. winle calctwmn value was less. Biachemical testigation revealed tncrease in
blood urea nilrogen. serwn crealinine, olal prolein. phosphorus and magnesivum con-
centrations. Vit. A and Bela carotene as well as calaunt values were decreased.

RBcs. [Jb. PCV and total WBes were increased with neutrophilia.

Pathological ~xamination of urinary orguns showed deposition of microcalculi in re-
nal tissues and peluls as well us urethra. Microscopically. coagulutive necrosis of renal

tubules and chronic interstitial neplirilis were demonstrated in the affected kidney.

INTRODUCTION

Urolithiasis syndrome in ruminants constifutes one of the problems facing {attening animals

mdustry and descrves serious consideration. It occurs comunonly through the {formatlon of cal-

culi in the kidney, bladder and urethra. Clinically anfinals exhilsited characteristic symptoms as
ancrexda, diysuria, stranguria and severe colicy pain. In scvere cases where calculi are lodged in

L trethra, complele obstruction aceur to this portion Jeading Lo retention of urine. uremia or
cptiae of the vrinary bladder (El-XXabband et al. 1984). Death losses have been estimated o be
= high as 10-30% 1n fcedlot cattle in severe cases (Emerick 1938).
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The ellology of ucolithiasis remains at present ancertain, although nietabolle and nutritional
factors arc mainly incriminated (Sockett et al. 1986 and Radostitis et al. 1995). Many dietary
lactors have been reported (o influence the onset of mctabolic disorders. but mineral fmbalance
scems logically the most hmportant. of which calcium. phosphorus and magnesium are of espe-

clal importance (Ahmed et al. 1989 ; Stewered et al. 1990 ; Radwan and Ali 1999).

A search of ltcrature revealed that the formatlon of urinary caleuli requires: a nucleation cen-
ler on which it forms. calculi-forming minerals at a high concentratjion enough to be deposited
on a nidus, the proper ptl for crystallization of these minerals to occur and ceriain time. which
is also neccssary (Radostitis et al. 1995 and Smith, 1996).

Other possible causative factors beside dicy such as low water intake or licavy waler loss. ex-
cessive mineral intake of highly mineralized artesian water as well as deficiency of vitamin A

have been proved ta be merindnated in such condition (Church 1991).

For «ll (hese considerations, the present study deal wilh urolithiasls syndrome caused by ure-
ttaal obstruction i fatlening calves with respect Lo clinical symptoms as well as the alteration in
hacmatalogical values and biochemtcal parameter of blood sera. Altention was also direcled to
stady (he chemical analysis ol urinauy calcull as well as histopathological changes of urinary or-

gans in affecled calves.

MATERIAL AND METHODS

The study was carried out i the period from Januacy to August 1999. A total of 36 buffalo
calves (4-10) months old suflering (rom urine retentlon were examined. These animals were
raised among a large feedlot flack In reclaimed and desert area just eastern of Nile Delta. and
usually stall-fled on yellow corn, wheal bran. hay and untradilional ration (agro-industrlal Ly
products including date seeds, olive pulp. sunflower pulp plus molasscs and common salts) with
an excess of waler from under ground source. The allected anhivals were admitied to veterinury
clinic ol faculty of Vet. Med. Zagazig Unlversily. as stationary patients. They weve send by veteri-
nary practitloners (o the clinic of Vet. Med. for achieving of etologic diagnosis as well as lar

treatment. Immediate retention of urine was the main hislory and complain.

After taking complete casc history, a thorough examlnaton was peirformed fov each case-
speclal emphasis was given up on used diel. drinking water, clinical signs. urethral pulsation
and patpation of bladder. Al the saine time, tea clinically healthy buffalo-calves proved by clini-

ca) and laboriatory examination were uscd as control.

Urine analysis : Urine analysls was perforroesl on the urlve samples cotlected when possible
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or were drawn directly {rom lhe urine residuc in the bladder after slaughtering by means of
Conmiber 9 strip test, (Boehringer. Mannheiin Cermany). For quantitative analysis ol urine. or-
ganic phospliorus, caleturm and magnesiun content were measured according to Fiske and Sub-
barow (1925) . Gindler and King (1872 ) and Nell and Nelly (1956) respeclively. Urinary sedi-

nent was exannncd microscopically.

Blood Exarmr iyation : Two blood samples were obtained by jugular vein punctuse from each
examined anim4l in dey centrifuge tubes. The first blood sample was collected on heparin. lor
hacmogram (Coles, 1986). the sccond one was collected without anticoagulant, the sera werce
separated and analyzed for serum urea nitrogen by Patton and Crouch (1977). serum creati-
nine by Husdan and Repaport (1968), secrum Beta cavolen and vit. A delerynined by Kaser and
Steko (1943) blood scrum Lotul protein by Peters (1968). Serum phospherus, calcium and mag-

nesium concautration were deternmined by methods as applied to the ucne samples.

Examination of caleuli : Calculous malerials of Jifferent sizc¢ were collected from urinary or-

gans of calves and analyzed chemically by (Ing and Wotton 1959).

{xalysis of feed stuffs : Diet which offer to the affected aniuvwds were analyzed chencally for
its contents of crude ash. crudce proteia. Inorganic phosphorus, magnesium and calejium by the
muthoeds recommended by association of official agricohwural chetst [A.0.A.C 1980).

Water analysis : Five waler saumples were collected from under ground and tap water, each

sanple was halt liter for cheniical analysis in central lab.. Faculty of Vetesinacy Medicine Zagazig

University.

Pathological Examination : The gross indings in emecgency slaughterad antmals as well as
the microscopical examination of the lissue specimen collected from the urinary organs weye de-
scribed. The collecled specimens  were hixed 10% forwualin solution and the thickness were
stalned (or baematoxylin and cosin by Bancroft et al {1890).

Statistica) analysis of data were performed accocdiug to Snedecor and Cochran (1980).

RUESULTS

The obscrved clinical signs of the fnvesligated animals were more or less severe and conse-
qQuently were sudgestion of the presence of urollthic problem in diseased animals. The sympltoms
however vanied according o the severily of aflection. Anorexia and depression were (he (irst
syinptoms recognized in Lhe carly stage of aflection. In advanced stage. the afllected animals be-
rame resliess, swishing of the (al) and strained jn an alfempt to pass a smal] amount of blood

stamed urine. A heavy precpllate of graylsh whlite crystals Is often visible on the perpetual halr.
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where this precipitation ovccurs as a result of the evaporation of urine that kecps this area wet.
In this stage. the prepuce was noliced Lo be Inflamed and swollen. Jn severe cases. colicy-pains
developed. the animal kicks its abdomen, badling with hind fect and occasionally lie down and
rise frequently with repeated twitching of the penis. The animals might make strenuous efforts
to urinale. accompanied by straining grunting and grating of the teeth with unsuccessful pas-
sage of urine. In this slage deep palpation of the penls, around the sigmoid (lexurc revealwd hy-
pecsensitivity in this area with palpated oUstruction.

The collected calcull showed byown coloration with rough or smooth surface and it was varies

in diameter from 0.5-0.75 c¢m and ranged (rom 2-5 gm. In weight, Chemical analysis of calculus
arc shown in table {1).

Urine analysiz as well as haemogram and biochemical changes iu clinical cases as compared
wilh control are illustrated in tables (2.3.4.5) Tablcs (G and 7} shows cheniical analysis of offered

diet and unduey grovnd water.

Pathological changes: Grossly. the kidney was enlarged and jlon in consistency. On caross
section the parenchyma was graylsh in cotour with the Impeded microcalculi in the medul)a and
petvis. The wrinvy biadder was distended with urine, the Jining muconsy was congested and
cdematous. The arethra was Inflamed wilh swelling mucous membrane. The sites of obstraction
were found in the sigmoid flexure of the urethra. Microscoplcal fInding ol the kidney sliowed Jeu-
cocylle infilliation of lymphoceyts and macrophages in the corlex. Coagulative necresis and de-

generalion were found in convoluled and collecting tubules, (Fig. 1, 2.3).

DISCUSSION

Urolithiasis syndrome is considered as an economic problem jn ruminants under feediot con-
ditions as well as io certain problem areas where the pasture and diet have a high content ol cal-

culogenic campoonents.

Based on (he rvesults obtained in tables (1, 5, G, 7). it appears that the chemical composiifon
of urinary calcut depend largely on a dietary intake ol individual element. Phosphorus and mag-
nesiunt salls were the principal jngredients in the chemical composition of the urinary calculi,
while calcium andd ammonia weve relatively less table [)). These results arc typical of that tound

among steer and lambs utllizing ration of high phosphorus content El-Kabbani (1984) and El-
Sayed (1996).

The observed clinical signs amony the urolithic animals in this study as well as necropsy find-

ings in slaughlered one proved to be typical subsequent cases ol acute urethral obstructon by a
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calculus. Restiessenes, abdominal pain with kicking at the belly. lreading with the hind feet and
swishing of the tail. repeated twiiching of the penls, suflicienl tv shake the prepisee, as well as
unsuccessful trial fo urinate were (he most characteristic syndvome in atfected animals. Con-
cerming ruptuve bladder. agony. depression. apathy and gradual distension of the ghdomin were
already reorarkable. The conjunctiva was intenscly congestive. The pulse raised rapidly and (he
Lemperature decreased below the aormal. These Dndings were comman parallcl with those men-
tioned previously by (El-Kabbanl 1884; Cockeroft 1893 and Radostitls et =l, 18956).

Concerning physico-chemical Andings of urine, table (2) seewed (hat the urlne was strongly
alkaline due to the nalure of ubiized ration and water tabie (6 & 7). The oblalned result are colit-
cided with those reported by Kienzle and Scbuhknecht, (1993) who menifoned (hat there are a
highly significant cocrelation between excess of bage in the food and utine pH. Meanwhile, it is
speculaled, that not only increase intake of dietary minerals fiscreases the cancentralion of uri-
nary sofutes. thereby piomoting the process ol crystallization and precipitatlon bul also in rumi-
nani feeding high concentrate. Jow roughage dlet increases levels of uritary mucoprotcins (Ra-
Sostitls et al. 1995). This observatlon explained why the (ormed calculi were mostly phosphale
i pature. Solubility of the magnesium phosphate decreased with increasing the urine pH, Lhere-
by creating conditions faverable for the deposition of urollihs. (Jenson and Mackey 1965 ; El-
Attar et el 1989 and Fi Sayed 1996). An obvioys lncrease of urinary sedlment was mileroscopi-
cally apparent in all cases Such urine sedimen! consisted mainty of triple and amwrphous phos-
phate in the form of elongated cofMin-Hd crystals, calcjum oxalate and calcium carbonate with in-
creased amourls of RBcs. pus cells and abundanl desquamated eptthelial cclls. These findings
were simidlar to thase observed by Cornelius et al. (1959) and Nasr, et al (1894) in [attening
Jambs and sbeep with urolithic syndrome.

Protcinura and baemoglobinurla werc obscived in most of the clinica) cases. which are al-
ways a pathological indings durng renal discases. The nitrite, glucose, kelone. urobliinogen and
bitirubein were negative. With respect chemical constilucnts of urine table (5) phosphotus and
magnesium values showed marlted elevation, when compared with thetr corresponding valucs in
heajthy animals. These resalt runs fo the same way aa that mengoned by Hoar et al, (1970 ;
El-Kabbani ct al. (1964) and El-Sayed {(1996) ip their cxperjmental studies for {he ctiology of
phigspatic uroliths in (attening fanmibs and cattic. A (act which 1s in agreewent with Board and
Peter (1976) who concluded that high urinary phosphorus levels. whether prometed by high
dictary phosphorus levels or by factors Inecreasing avallabllity and alkall forming cftects of the

diet conlinue (o be the most important faciors elucldated as (ar as causes of phosphatic urdnary
calculi.

Regarding haematological invesugaton (lable 3) revealed generally a marhed elevation in
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erythrocytic count. hemoglobin concentration and packed ccll volume which inay Le attributed
to a decrecasc In plasma volume as reporled by Boyed et al (1974). These results are jn accor-
dance with those recorded by Mohanty, (1973) ; Ogaa, (1883) : Gangwar et 2l (1990} and Ku-
mar et al, (1991) aller experimental ligature of the urethra in calves. Such elevation may be as
the result of dehydration, as the owners of the animals usually with-held waler to avoid the rup-
ture of the urinary bladdec.

Leucocytosis wilh marked neutrophilia. lympbopenia, eosinopenia and monocytopenla were
cvident in dlseased calves when compared with corresponding values in healthy calves. Such
varialion was explained by Calea (1886) who atlributed these picture to eflect of stress (pain)
whicli led tu release of cortisonc. Gangwar et al., (1990) found only cosinopenia and eaplicalecl

it to loxemla of uremia.

FFurthermore, regarding the bloed blochemical aspects of vrethral obstruction among builalo
calves in the present study is a drastic elevation of blood urea nitrogen and creatinine levels spe-
cialy in late stage of the cbstruction Table {4). {L could be consider as an indicators to {nvove-
ment of the kidney in the pathiogenesis of the urolithfasis syndrome. This expectation agree with
the previous reports (Coles 1986 and Radostitis ¢t al. 1995).

Meanwhile a significant Increase In serum tolal protein level (table 4) was detecled In the al-
[ected calves [ compared with those jin control ones. The obtalned resullis may be altributed to
scvere dehydration which is judged by Ligh envirgnmental temperature in the studied arca. ex-
cesslve waltcr Josses and water deprivation among calves. The ubtained resulls were agree with
those previsusly reported by (Abd El-Aal, 1988 and El-Sayed 1996).

It was quite clear from table {4) that vitamin A and Beta carotejn decreased remarkable in
the sceum of 1 cases. These changes had been already recorded by Khamis and Saleh (1970)
in their study on urolithiasls syndrome In Egyptian cattle, the author explained that dellciency
of vit A plays an important role in the formation of calcull due to insuMcient carotene hitake in
summey period.

Wilh regarding to nunerai status, serun} phosphorus and magnesium Table (3) seemied to be
signihican( increase in bulfalo calves with urcthral obstructlon. This is probably due to high
phosphorus intake Table (6 and 7). In the same time calcium level tend o decrease when com-
pared wilh the control values. The occurrence of hypocalcemia is thought to be related to the
presence of hyperphosphatacmia, although the exact pathophysiologic relationship has nol been
eslablished. Imbalance of the normal caleclum: ptosphorus ratio, excretion of abnormal quantt-
bics of phosphorus into Bhe Intestine with resultant fonnation of non absorbable calcium salts,

and impuaiced utilizatlon of vit. D have all been incriminaled as (actors which play a causative
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role I the hypocalcemia followlng nephrolithiases (Bushman et al., 186ba). This resull agrce
with those of the experiment performed previously by Hoar et al. (1970); El Kabbani et al.
(1984) apd Agag et al., (198B) to study the etiology of phosphatjc urolithiasis in fattening Jamb.
The author demonstrated that the scrum and urine-on calculi provoking diet. were characterized
by high serum magnesium, phosphorus, high concentration of urinary magnesium and low ser-

um calcium. a plronomenum which colncide the result of the present study.

The (reatment of urethral obstruction depends largely upon the severily of the clinica) cases
and the existing complication. However in this study it was evident that improvement resulted
from both conservative and surgical methods of treatment, {urothrectomy). This results colncide
with that reported b Oehme and Tillman (1985); Goakr (1978) and Abd-El-Aal (1988) wlo
mentioned that medicinal treatment of complete urethral obstruction is frequesntly unsuccessful

and is vsually directed towered surgical Intervention.

It is worthy to mentioned that the histopathologlical examination revealed tubular degenera-
tion, variable degree of Interstitial nephrids as well as marked presence of microcalculi in the
medula and renal pelvis (Flg. 1, 2, 3) this parallel to Agag et al {1988). Such pathological chang-

es might precedes the migratlon of urlnary calcali to the urethra and appearance of clinical

sigas of urine retention (n affected calves.

Finajly the sludy declared that. urolithiasis is maltifactodal prablent, and dletary faclors has
been implicated as being of ctiological significance in feedlot calves. Although aniinals fed untra-
ditional rations assumed body weight like antials fed traditional ration. but the mincral fimbal-
ance in agro-indusirial byproducts had bad effect on the kidney wherc formed microcalculi and

consequcent where used on the long run led to microcalculi,

Hence our attention inust be given (o fattening calves feeding on adequate balanced mineral

content Leslide certain good mangemental factors may reduce the risk of caleuli.

Acknowledgements : Special thanks to Prof. Dr. Anesa Mohamed Hanify Prof. of Pathology
Faculty of Vet. Medicine Zagazig Unlversity for her help in the pathology part
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Table 1 : Analysis of urinary caleuli .

Organic Inorganic Phosphorus | Ammanlum Calclum Magnesium | Carbonate
matter matter
+ +++ + + +++

Table 2 : Urine analysis of 36 bufialo-calves alfecled with urolithiasis syndrome and cantrale.

—
_ Specifie pH Turbidy | AEklumin- | Haemogi- Ucrine Urine | Desgquamate
Animals gravity urea | obinurea | sediment | casts | -d EP. cells
Alfected | 1.035-1.045 | 79.82 + ++ + ++ + +
(36)
Conlrol | 1.020+1.025 | 7.2-78 | Transparenl Nil Nil Traces Nil Fow
{10)

Table 3 : Complele haemogram ol 36 bulfalo-calves affected with urollithiasis syndrome and conlrol.

Animals Hb PCV R.8cs WBCs Differentia) levcacytic count
gm/100 % x 10° x10% | Neut. | lymph | Eos. Bas. Mon
Allecled | mean | 13.42"" | 37.5° 9.65" 15.42 5873 40.1 0.35 0.05 0.15
(36) 3.0 +295 | £833 | +£2.21 +095 | £740 | £702 | +060 | £0.67 | £0.93
Conlrol ' mean 9.84 28.78 6.05 95 46.21 52.0 0.80 09 1.05
{10} S.D +1.96 | £396 | £0.62 +25 +54 +7.7 +0.74 +1.3 + 1.84

** Highly signilican| al P<0.01.
Significant al P<0.0S.

Table 4 : Some biochemical blood values of 36 tuitalo-calves affected with usolithiasis syn-
dromg and control.

Animals T.P. S. urea nitrogen | Creallnlne | Caroten Vit “A"
gm% mg/JL mg/oL wg/dL 1. U/dL

Allected | mean 7.99 74.83° 3.41 51.42*° 32.57*"

(36) S.D +2.50 1248 +1.85 + 18.02 + 14.00
Control | mean 5.8 18.10 1.1 172 55.90
(10) sS.0 +1.80 +6.7 +0.39 +38.50 +9.5

R Highly significant at P<0.01.
Significan! al P<0.05.
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Table 5 : Inorganic phosphorus (I.P}, magnesium (Mg), calcium (Ca}, levels in serum and urina of
36 bullalo-calves aftecled with urolithiasis syndroma and contral,

Organic Serum urine

matter L p_—] Mg—‘ Ca Lp Mg Ca
mg/dL mg/dL mg/dL mgidL mg/dL mg/dL

S

Alfecled mean 8.81"" 2.32* 9.27 4777 55.40°" 3.63"
(36) S.D +3.70 4 0.3% +0.96 + 32N +21.82 + 3.33

Control mean 4.91 1.68 11.35 25.90 24.29 5.43
(10) S.D + 0.85 10.32 + 1,00 1 12.0 1705 | +0.76

‘ Highly significant at P <0.01 * Signilicant at P < 0.05.

Table 6 : Chemical composition of consumed ration.

Chemical composition Dietary ratlon % Hay %
Crude praoisin 17.50 13
Ash 7.30 4.9
Calcium 0.49 1.3
Phosphous Q.73 0.95
Magnasium 0.34 0.4
e — 2y EN

N. B. Unblanced ralion contaning lower ealcium : phasphorus catio.

Table 7 : Analysis cf under ground and tap water.

Chemical composition Under ground walar ' Tap water
Tolal soluble salls ppm 2210.0** 486.0
Bicarb mEg/L 3.20 2.10
Chlorice mEg/L 20.10 519
Sulphate mEg/L 11.55 0.81
Cailum mEg/L 9.60 2.00
Magn mEg/L 6.00 1.70
Phosp. mEg/L 0.9° 0.71

N. B. Undsr ground waier have high solutle salts and phosphorus.

J, Vet. Med. Res. Vol. I, No- I, 2000
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Fig. 1 : The segmoid flexure ocoluding in it the cai-
culs.

Fig. 3 : Kidney showing chronic intecstitial nephrilis rep- Fig. 4 : Kidney showing fibrous tissue round cel's (d)
resented by (ibrous tissue, proliferation (A) and desquamalien of lining epithelial cells fsom
among the necrosed and desguemealed renal basement niembran of the renal labules (F)
wbules (B) with leuicocylic infitralion and cystic (H&E x 15M

dilation of somc: r=r:al wbules (¢) (H&EX 150).

Fig. 5 : Kidney showing néérosis and pressure atrophy
of rerant lubules due lo pressure of fibrous lis-
sve proliferation (B) and hylaiine cost in some
renal tubules (a) (H&Ex150).

J. Vet. Med. Res. Vol. IT, N¢. 1, 200
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